PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 1 1 -238865 

(43)Date of publication of application : 31.08.1999 

(SDIntCI. H01L 27/118 

H01L 21/8249 
H01L 27/06 



(21 Application number: 10-040785 
(22)Date of filing: 23.02.1998 



(71 Applicant : SANYO ELECTRIC CO LTD 

(72)Inventor : OGURA IS AO 

UEDA YOSHITAKA 



(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device 
which is capable of reducing a chip area. 

SOLUTION: A basic cell 1 is constituted by adding an inverter 103 to 
a basic gate circuit 102. A logic signal, in which 
from the basic gate circuit 102 via the inverter 
each basic cell 1 , in addition to a logic signal output from the basic 
gate circuit 102. That is, a logic signal of both positive and negative 
logics can be output from each basic cell 1 by building the inverter 
103 in each basic cell 1. Since it becomes unnecessary to provide 
the basic cell 1 which constitutes an inverter for logical inversion, 
required in a conventional example and a wiring for connecting a 
basic cell constituting the inverter and other basic cell becomes 
unnecessary, the net total number of wirings can be reduced. As a 
result, since the area of a wiring region is also reduced with the net 
total number of wirings cut in this way, the chip area can be reduced 
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CLAIMS 



[Claim(s)] 

[Claim 1] A semiconductor device which consists of a primitive cell which a logic signal of 
positive/negative both logic consisted of possible [ an output ]. 

[Claim 2] A semiconductor device which consists of a primitive cell from which an inverter was built in, and 
which a logic signal of positive/negative both logic consisted of possible [ an output ]. 
[Claim 3] It is the semiconductor device which is a semiconductor device which consists of a primitive cell 
which adds an inverter to at least one basic gate circuit, and is constituted, and is characterized by a logic 
signal with which logic was reversed through an inverter from the basic gate circuit consisting of the 
primitive cell possible [ an output ] in addition to a logic signal outputted from a basic gate circuit 
[Claim 4] A semiconductor device which changed sense which arranges two or more transistors from which 
size differs possible [ selection combination ], and arranges two or more transistors for every size in a 
semiconductor device given in any 1 term of claims 1-3. 

[Claim 5] A semiconductor device which arranged two or more 2nd conductivity-type transistors from 

which two or more 1st conductivity-type transistors from which size differs, and size differ possible 

[ selection combination ] in a semiconductor device given in any 1 term of claims 1-3. 

[Claim 6] A semiconductor device which constituted a basic gate circuit and an inverter by carrying out 

selection combination ****** of the transistor which constitutes each primitive cell where one or more 

primitive cells in a semiconductor device given in any 1 term of claims 1-5 are arranged. 

[Claim 7] A semiconductor device according to claim 6 which prepared power supply wiring prolonged 

horizontally and power supply wiring prolonged perpendicularly. 

[Claim 8] A semiconductor device according to claim 7 constituted so that power supply wiring with which 
wiring to which a location in which wiring to which each transistor is connected, and power supply wiring 
prolonged to power supply wiring and perpendicularly it extends horizontally are prepared is divided into 
two-layer, and each transistor is connected, and power supply wiring prolonged in one direction are 
prolonged in the direction of another side in the 1st layer might be located in a two-layer eye. 
[Claim 9] The 1st device which becomes a substrate from the 1st conductivity-type transistor and the 2nd 
conductivity-type transistor is arranged to two or more parallel. The 2nd device which changed size of one 
[ at least ] transistor of said 1st device to two or more parallel Sense is changed to said 1st device and it 
arranges. And to a free area of a substrate A transistor of a primitive cell constituted by arranging two or 
more 3rd device which changed further size of one [ at least ] transistor of said 1st device rather than size 
of a transistor of said 2nd device A basic gate circuit and an inverter are constituted by carrying out 
selection combination ******. From the primitive cell A semiconductor device characterized by 
constituting a logic signal with which logic was reversed through an inverter from a basic gate circuit from 
a basic gate circuit in addition to a logic signal outputted possible [ an output ]. 

[Claim 10] The 1st device which becomes a substrate from the 1st conductivity-type transistor and the 
2nd conductivity-type transistor is arranged to two or more parallel. The 2nd device which changed size of 
one [ at least ] transistor of said 1st device to two or more parallel Sense is changed to said 1st device 
and it arranges. And to a free area of a substrate A transistor of a primitive cell constituted by arranging 
two or more 3rd device which changed further size of one [ at least ] transistor of said 1st device rather 
than size of a transistor of said 2nd device It is the semiconductor device characterized by having 



constituted a NOR circuit and an inverter and a logic signal with which logic was reversed through an 
inverter from a NOR circuit consisting of the primitive cell possible [ an output ] in addition to a logic signal 
outputted from a NOR circuit by carrying out selection combination ******. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to a semiconductor device and 
relates to the structure of the primitive cell which constitutes the semiconductor integrated circuit 
equipment of a master slice method, and it especially. 
[0002] 

[Description of the Prior Art] Conventionally, the diffusion production process is manufactured beforehand, 
using a common mask as a manufacture method of a semicustom LSI, and the master slice method which 
changes only the mask of a wiring layer and constitutes LSI is used widely. In this master slice method, 
from layout of LSI to the diffusion production process is processed uniformly, and since what is necessary 
is to perform only subsequent circuit wiring for every form, LSI of small quantity many forms can be 
developed at few costs for a short period of time. 

[0003] The semiconductor integrated circuit equipment of a master slice method is realized by forming the 
wiring layer doubled with the specification for which a customer wishes to the semiconductor chip with 
which the primitive cell (unit cell) of the same structure is called the master arranged regularly to the 
shape of a matrix, and an one direction. That is, by changing the wiring layer formed on a primitive cell, 
various basic gate circuits (basic logical element) are constituted using each primitive cell, and the logical 
circuit which the customer designed is created by connecting each basic gate circuit by the wiring layer. 
[0004] 

[Problem(s) to be Solved by the Invention] The primitive cell consists of conventional master slice methods 
only in basic gate circuits (an inverter, an XOR circuit, a NAND circuit, an AND circuit, NOR circuit, etc.). 
And from a primitive cell, only one logic signal of positive logic or negative logic is outputted. 
[0005] Therefore, when the logic of the logic signal outputted from the primitive cell needed to be reversed, 
an inverter is connected to the output side of a primitive cell, and it had to be made to have had to obtain 
the fanout reversed through the inverter. Here, the space between each primitive cell serves as a wiring 
field which connects each primitive cell. Moreover, an inverter is also constituted by one primitive cell. 
Therefore, since the wiring for connecting the primitive cell which constitutes the inverter, and other 
primitive cells is needed when the primitive cell which constitutes the inverter for logic reversal is prepared, 
the network total of wiring increases. Consequently, since the area of a wiring field also increases with 
increase of the network total of wiring, a chip area will increase. 

[0006] Moreover, if there are many parts which need logic reversal all over a complicated logical circuit and 
an inverter is formed for every part of the, the number of the inverters to be used will become 
considerable. Especially by large-scale LSI constituted by the complicated logical circuit, since a chip area 
is prescribed by the network total of wiring, increase of a chip area will become excessive with increase of 
the network total of wiring by preparing the primitive cell which constitutes the inverter for logic reversal. 
[0007] It is made in order that this invention may solve the above-mentioned trouble, and the purpose is in 
offering the semiconductor device which can reduce a chip area. 
[0008] 

[Means for Solving the Problem] Invention according to claim 1 makes it the summary to consist of a 
primitive cell which a logic signal of positive/negative both logic consisted of possible [ an output ]. 



Invention according to claim 2 makes it the summary to consist of a primitive cell from which an inverter 
was built in and which a logic signal of positive/negative both logic consisted of possible [ an output ]. 
[0009] Invention according to claim 3 is a semiconductor device which consists of a primitive cell which 
adds an inverter to at least one basic gate circuit, and is constituted, and, in addition to a logic signal 
outputted from a basic gate circuit, makes it the summary to have constituted a logic signal with which 
logic was reversed through an inverter from the basic gate circuit possible [ an output ] from the primitive 
cell. 

[0010] Therefore, since it is not necessary to prepare a primitive cell which constitutes an inverter for 
logic reversal according to invention given in any 1 term of claims 1-3, and wiring for connecting a primitive 
cell which constitutes the inverter, and other primitive cells also becomes unnecessary, a network total of 
wiring is reducible. Consequently, since area of a wiring field is also reduced with reduction of a network 
total of wiring, a chip area is reducible. By especially large-scale LSI constituted by complicated logical 
circuit, since a chip area is prescribed by network total of wiring, a chip area is sharply reducible with 
reduction of a network total of wiring. 

[001 1] Invention according to claim 4 makes it the summary to have changed sense which arranges two or 
more transistors from which size differs possible [ selection combination ], and arranges two or more 
transistors for every size in a semiconductor device given in any 1 term of claims 1-3. 
[0012] If it does in this way, since size of a transistor is changed, a transistor of size according to 
magnitude of a circuit can be selected freely. Invention according to claim 5 makes it the summary to have 
arranged two or more 2nd conductivity-type transistors from which two or more 1 st conductivity-type 
transistors from which size differs, and size differ possible [ selection combination ] in a semiconductor 
device given in any 1 term of claims 1-3. 

[0013] Therefore, since sense which arranges a transistor is changed according to invention according to 
claim 5, flexibility of the direction of connection increases. Invention according to claim 6 is in a condition 
which arranged one or more primitive cells in a semiconductor device given in any 1 term of claims 1-5, 
and makes it the summary to have constituted a basic gate circuit and an inverter by carrying out 
selection combination ****** of the transistor which constitutes each primitive cell. 
[0014] Invention according to claim 7 makes it the summary to have prepared power supply wiring 
prolonged horizontally and power supply wiring prolonged perpendicularly in a semiconductor device 
according to claim 6. Therefore, according to invention according to claim 6 or 7, wiring is simple and a 
semiconductor device with a small area can be offered. 

[0015] Invention according to claim 8 divides into two-layer the location in which wiring to which each 
transistor is connected, and power supply wiring prolonged to power supply wiring and perpendicularly it 
extends horizontally are prepared in a semiconductor device according to claim 7, and makes it the 
summary to have constituted so that power supply wiring with which wiring to which each transistor is 
connected, and power supply wiring prolonged in one direction are prolonged in the direction of another 
side in the 1 st layer might be located in a two-layer eye. 

[0016] Therefore, even when wiring (for example, wiring which connects between primitive cells) to which 
each transistor is connected crosses power supply wiring prolonged in the direction of another side 
according to invention according to claim 8, it can let the bottom of this power supply wiring pass, and 
flexibility of wiring becomes high. Invention according to claim 9 arranges the 1st device which becomes a 
substrate from the 1st conductivity-type transistor and the 2nd conductivity-type transistor to two or 
more parallel. The 2nd device which changed size of one [ at least ] transistor of said 1 st device to two or 
more parallel Sense is changed to said 1st device and it arranges. And to a free area of a substrate A 
transistor of a primitive cell constituted by arranging two or more 3rd device which changed further size of 
one [ at least ] transistor of said 1 st device rather than size of a transistor of said 2nd device A basic gate 
circuit and an inverter are constituted by carrying out selection combination ******. From the primitive 
cell A logic signal with which logic was reversed through an inverter from a basic gate circuit from a basic 
gate circuit in addition to a logic signal outputted makes it the summary to have been constituted possible 
[ an output ]. 



[001 7] Therefore, according to this invention, it becomes possible to constitute a primitive cell which added 
an inverter to a basic gate circuit, and compared with a case where a primitive cell is constituted, a chip 
area does not increase only in a basic gate circuit according to this primitive cell. Invention according to 
claim 10 arranges the 1st device which becomes a substrate from the 1st conductivity-type transistor and 
the 2nd conductivity-type transistor to two or more parallel. The 2nd device which changed size of one [ at 
least ] transistor of said 1st device to two or more parallel Sense is changed to said 1st device and it 
arranges. And to a free area of a substrate A transistor of a primitive cell constituted by arranging two or 
more 3rd device which changed further size of one [ at least ] transistor of said 1st device rather than size 
of a transistor of said 2nd device By carrying out selection combination a NOR circuit and an 

inverter are constituted and, in addition to a logic signal outputted from a NOR circuit, a logic signal with 
which logic was reversed through an inverter from a NOR circuit makes it the summary to have been 
constituted possible [ an output ] from the primitive cell. 

[0018] Therefore, according to this invention, it becomes possible to add an inverter to a NOR circuit as a 
basic gate circuit, and to constitute a primitive cell. And according to this primitive cell, compared with a 
case where a primitive cell is constituted, a chip area does not increase only in a basic gate circuit 
[0019] 

[Embodiment of the Invention] Hereafter, 1 operation gestalt which materialized this invention is explained 
with a drawing. As shown in drawing 1 (a), by the conventional master slice method, the primitive cell 1 
consists of only basic gate circuits 102 (an inverter, an XOR circuit, a NAND circuit, an AND circuit, NOR 
circuit, etc.), and only one logic signal of positive logic or negative logic can be outputted from each 
primitive cell 1 . 

[0020] To it as shown in drawing 1 (b), in this operation gestalt an inverter 103 is added to the basic gate 
circuit 102, and the primitive cell 1 is constituted. And in addition to the logic signal outputted from the 
basic gate circuit 102, the logic signal with which logic was reversed through the inverter 103 from the 
basic gate circuit 102 consists of each primitive cell 1 possible [ an output ]. That is, the output of the 
logic signal of positive/negative both logic is enabled from each primitive cell 1 by building an inverter 103 
in each primitive cell 1. 

[0021] Therefore, since it is not necessary to form the primitive cell 1 which constitutes the inverter for 
logic reversal according to this operation gestalt, and the wiring for connecting the primitive cell which 
constitutes the inverter, and other primitive cells also becomes unnecessary, the network total of wiring is 
reducible. Consequently, since the area of a wiring field is also reduced with reduction of the network total 
of wiring, a chip area is reducible. By especially large-scale LSI constituted by the complicated logical 
circuit since a chip area is prescribed by the network total of wiring, according to this operation gestalt, a 
chip area is sharply reducible with reduction of the network total of wiring. 

[0022] In addition, the basic gate circuit 102 which constitutes a primitive cell 1 is not restricted in one, 
but may consist of two or more basic gate circuits 102 (for example, an AND circuit and a NOR circuit). 
The example of structure of the primitive cell 1 in this operation gestalt is shown in drawing 2 . 
[0023] The 1st device field 3 where a primitive cell 1 occupies the area of the upper part about 1/3 of the 
rectangle-like eel substrate 2 and this eel substrate 2, It consists of circuit patterns 6 prepared in the 
opening section between the 2nd device field 4 which occupies the area at the lower left of [ about 1/4 ] 
the eel substrate 2, the 3rd device field 5 which occupies the area at the lower right of [ about 1/3 ] the 
eel substrate 2, and the 1st device field 3 and the 3rd device field 5. A circuit pattern 6 consists for 
example, of a tungsten polycide. 

[0024] The 1st PMOS transistor group 9 and the 1st NMOS transistor group 10 are formed in the 1st 
device field 3. The 1st PMOS transistor group 9 is equipped with the 1st and 2nd gate electrodes 1 1 and 
12 made from polish recon mutually prolonged in the longitudinal direction of drawing in parallel, and the 1st, 
2nd, and 3rd P type source drain fields 13, 14, and 15. The 1st 2nd, and 3rd P type source drain fields 13, 
14, and 15 are mutually separated in the vertical direction by the left-hand side field portion of the 1st and 
2nd gate electrodes 1 1 and 1 2. 

[0025] Moreover, the 1st NMOS transistor group 10 is equipped with the 1st and 2nd gate electrodes 1 1 



and 12 and the 1st, 2nd, and 3rd N type source drain fields 16, 17. and 18. The 1st, 2nd, and 3rd N type 
source drain fields 16, 17, and 18 are mutually separated in the vertical direction by the right-hand side 
field portion of the 1st and 2nd gate electrodes 11 and 12. 

[0026] That is, two PMOS transistors of the 1st PMOS transistor group 9 and two NMOS transistors of 
the 1st NMOS transistor group 10 are sharing the 1st gate electrode 1 1 or the 2nd gate electrode 12 
between the relation of 1 to 1, respectively. Furthermore, in order to use the opening section of the 1st 
device field 3 effectively, width-of-face Hirobe 19, 20, and 21 who can form the contact section is formed 
by extending the part where a center section and the edge of the 1st and 2nd gate electrodes 1 1 and 12 
are proper. 

[0027] The 2nd PMOS transistor group 22 and the 2nd NMOS transistor group 23 are formed in the 2nd 
device field 4. The 1st PMOS transistor group 22 is equipped with the 3rd, 4th, and 5th gate electrodes 24, 

25, and 26 made from polish recon mutually prolonged in the vertical direction of drawing in parallel, and the 
4th, 5th, 6th, and 7th P type source drain fields 27, 28, 29, and 30. The 4th, 5th. 6th, and 7th P type source 
drain fields 27, 28, 29, and 30 are mutually separated by the longitudinal direction by the top field portions 
of the 3rd - the 5th gate electrodes 24-26. 

[0028] Moreover, the 1st NMOS transistor group 23 is equipped with the 3rd - the 5th gate electrodes 24- 

26, and the 4th, 5th, 6th, and 7th N type source drain fields 31, 32, 33, and 34. The 4th, 5th, 6th, and 7th N 
type source drain fields 31, 32, 33, and 34 are mutually separated by the longitudinal direction by the 
bottom field portions of the 3rd - the 5th gate electrodes 24-26. 

[0029] That is, three PMOS transistors of the 2nd PMOS transistor group 22 and three NMOS transistors 
of the 2nd NMOS transistor group 23 are sharing the 3rd gate electrode 24, the 4th gate electrode 25, or 
the 5th gate electrode 26 between the relation of 1 to 1, respectively. 

[0030] Furthermore, in order to use the opening section of the 2nd device field 4 effectively, width-of-face 
Hirobe 35, 36, 37, 38, and 39 who can form the contact section is formed by extending the part where a 
center section and the edge of the 3rd - the 5th gate electrodes 24-26 are proper. The 3rd device field 5 
is equipped with the 6th, 7th, and 8th gate electrodes 40, 41, and 42 made from polish recon. The 6th gate 
electrode 40 is prolonged being crooked by two or more places in the shape of a hook. The 7th gate 
electrode 41 is prolonged being crooked by two or more places in the shape of a hook similarly, and it is 
prepared so that **** may be constituted between the 6th gate electrodes 40. The 8th gate electrode 42 
is further prolonged in the vertical direction of drawing along the right end of the eel substrate 2 from the 
edge of this 7th gate electrode 41. 

[0031] End section 40a of the 6th gate electrode 40 and other end 41b of the 7th gate electrode 41 are 
mutually prolonged in the vertical direction of drawing in parallel. Other end 40b of the 6th gate electrode 
40 and end section 41a of the 7th gate electrode 41 are mutually prolonged in the vertical direction of 
drawing in parallel. With the degree which shifts to a longitudinal direction a little, one edge each 40a of the 
6th and 7th gate electrodes 40 and 41, 41a and each other end 40b, and 41b are arranged so that it may be 
mostly located on the vertical direction straight line. 

[0032] Furthermore, the 3rd device field 5 has the 8th, 9th, and 10th P type source drain fields 43, 44, and 
45, the 8th, 9th, and 10th N type source drain fields 46. 47, and 48, the 11th and 12th P type source drain 
fields 49 and 50, and the 1 1th and 12th N type source drain fields 51 and 52. The 8th, 9th. and 10th P type 
source drain fields 43, 44, and 45 are mutually separated by other end 40b of the 6th gate electrode 40, 
and end section 41a of the 7th gate electrode 41 at the longitudinal direction of drawing. The 8th, 9th, and 
10th N type source drain fields 46, 47, and 48 are mutually separated by end section 40a of the 6th gate 
electrode 40, and other end 41b of the 7th gate electrode 41 at the longitudinal direction of drawing. The 
1 1th and 12th P type source drain fields 49 and 50 are separated by end section 42a of the 8th gate 
electrode 42. The 1 1th and 12th N type source drain fields 51 and 52 are separated by other end 42b of 
the 8th gate electrode 42. 

[0033] And the 3rd PMOS transistor group 53 is constituted by other end 40b of the 6th gate electrode 40, 
end section 41a of the 7th gate electrode 41, the 8th, 9th, and 10th P type source drain fields 43, 44, and 
45, end section 42a of the 8th gate electrode 42, and the 1 1th and 12th P type source drain fields 49 and 



50. Moreover, the 3rd NMOS transistor group 54 is constituted by end section 40a of the 6th gate 
electrode 40, other end 41b of the 7th gate electrode 41, the 8th, 9th, and 10th N type source drain fields 
46, 47, and 48, other end 42b of the 8th gate electrode 42, and the 1 1th and 12th N type source drain 
fields 51 and 52. 

[0034] Furthermore, in order to use the opening section of the 3rd device field 5 effectively, width-of-face 
Hirobe 55, 56, and 57 who can form the contact section is formed by extending the part where a center 
section and the edge of the 6th - the 8th gate electrodes 40-42 are proper. And if it is in the primitive cell 
1 in this operation gestalt The width of face W1 (namely, gate width of the 1st PMOS transistor group 9) of 
the 1st - the 3rd P type source drain fields 13-15, The width of face W2 (namely, gate width of the 2nd 
PMOS transistor group 22) of the 4th - the 7th P type source drain fields 27-30, It is set up so that a ratio 
(W1:W2:W3) with the 8th - the 12th P type source drain fields 43-45, and width-of-face W3 (namely, gate 
width of the 3rd PMOS transistor group 53) of 49 and 50 may be set to 6:3:2. 

[0035] Moreover, the width of face W4 (namely, gate width of the 1st NMOS transistor group 10) of the 1st 
- the 3rd N type source drain fields 16-18, The width of face W5 (namely, gate width of the 2nd NMOS 
transistor group 23) of the 4th - the 7th N type source drain fields 31-34, It is set up so that a ratio 
(W4:W5:W6) with the 8th - the 12th N type source drain fields 46-48, and the width of face W6 (namely, 
gate width of the 3rd NMOS transistor group 54) of 51 and 52 may be set to 10:4:3. 
[0036] Furthermore, if it is in the primitive cell 1 in this operation gestalt It is set up so that the ratio of 
the gate width W1 of the 1st PMOS transistor group 9 and the gate width W4 of the 1st NMOS transistor 
group 10 may be set to 6:5. It is set up so that the ratio of the gate width W2 of the 2nd PMOS transistor 
group 22 and the gate width W5 of the 2nd NMOS transistor group 23 may be set to 3:2. It is set up so that 
the ratio of gate width W3 of the 3rd PMOS transistor group 53 and the gate width W6 of the 3rd NMOS 
transistor group 54 may furthermore be set to 4:3. 

[0037] That is, if it is in this operation gestalt, the size of the 1st, 2nd, and 3rd PMOS transistor groups 9, 
22, and 53 on the eel substrate 1 is changed separately, and the size of the 1st, 2nd, and 3rd NMOS 
transistor groups 10, 23, and 54 is changed separately. 

[0038] Moreover, the low voltage side power supply wiring 7 (henceforth the level wiring 7) is formed in the 
lower limit section of the eel substrate 2 so that it may extend in the longitudinal direction of drawing, and 
the high potential side power supply wiring 8 (henceforth the perpendicular wiring 8) is formed in the right- 
and-left both ends of the eel substrate 2 so that it may extend in the vertical direction of drawing. And 
connection of the level wiring 7 and the perpendicular wiring 8, and each transistor is carried out. In 
addition, the level wiring 7 is formed in the 1st layer of a metal wiring layer, and the perpendicular wiring 8 
is formed in the two-layer eye of a metal wiring layer. Moreover, the low voltage side power supply wiring 7 
functions as an earth wire. 

[0039] As shown in drawing 3 , a primitive cell 1 is arranged in the shape of a matrix on a semiconductor 
substrate. Under the present circumstances, mirror arrangement of the primitive cell 1 which adjoins 
mutually is carried out. Drawing 4 (b) is a substance circuit diagram at the time of constituting a primitive 
cell 1 only from a NOR circuit as a basic gate circuit 102 shown in drawing 4 (a) using the primitive cell 1 
shown in drawing 2 , and expresses the wiring portion of them with a thick continuous line. In addition, the 
wiring which connects each transistor is formed in the 1st layer of a metal wiring layer. Here, a NOR circuit 
takes the NOR logic of two input signals A and B, and generates an output signal C. 
[0040] Drawing 5 (b) is a substance circuit diagram at the time of constituting a primitive cell 1 only from 
an inverter as a basic gate circuit 102 shown in drawing 5 (a) using the primitive cell 1 shown in drawing 2 , 
and expresses the wiring portion of them with a thick continuous line. In addition, the wiring which connects 
each transistor is formed in the 1st layer of a metal wiring layer. Here, an inverter reverses the logic of an 
input signal D and generates an output signal E. 

[0041] Drawing 6 (b) is a substance circuit diagram at the time of adding an inverter 103 to the NOR circuit 
as a basic gate circuit 102 shown in drawing 6 (a) using the primitive cell 1 shown in drawing 2 , and 
constituting a primitive cell 1, and expresses the wiring portion of them with a thick continuous line. In 
addition, the wiring which connects each transistor is formed in the 1st layer of a metal wiring layer. Here, 



a NOR circuit takes the NOR logic of two input signals A and B, and generates an output signal C, and an 
inverter reverses the logic of an output signal C and generates an output signal E. 
[0042] The primitive cell 1 in this operation gestalt has the feature as follows. 

a) Since the size of the transistor in the 1 st - the 3rd device fields 3-5 is changed, the transistor of the 
size according to the magnitude of the drive capacity of the basic gate circuit 102 and inverter 103 which 
constitute a primitive cell 1 can be selected freely. 

[0043] b) The array direction of the transistor groups 9 and 10 of the 1st device field 3 and the array 
direction of the transistor groups 22 and 23 of the 2nd device field 4 are changed (it has set up so that the 
array directions may differ 90 degrees especially). Therefore, a wire length can be shortened, while not 
changing a wiring layer and being able to improve wiring effectiveness, in case each transistor is connected 
so that a transistor field may not be straddled. 

[0044] It is located without the NMOS transistor which uses as a gate electrode other end 41 b of a PMOS 
transistor and the 7th gate electrode 41 which uses other end 40b of the 6th gate electrode 40 as a gate 
electrode in the 3rd device field 5 shifting mostly on the straight line of the vertical direction, c) Further So 
that it may be located without the PMOS transistor which uses as a gate electrode end section 41a of an 
NMOS transistor and the 7th gate electrode 41 which uses end section 40a of the 6th gate electrode 40 as 
a gate electrode shifting mostly on the straight line of the vertical direction The 6th and 7th gate 
electrodes 40 and 41 are made crooked. Therefore, when forming the transfer gate using this portion, each 
wiring which connects the source drain field of a PMOS transistor and the source drain field of an NMOS 
transistor does not cross. 

[0045] Therefore, while being able to form in one layer the wiring which connects a PMOS transistor and an 
NMOS transistor, the length of these wiring can become the shortest, can reduce own circuit area of the 
transfer gate, and can contribute to the area saving of a semiconductor integrated circuit. 

d) The flexibility of a connection location increases, utilizing the free area in a eel effectively, since wiring 
Rhine 6 is formed or width-of-face Hirobe for contact is prepared in the center section and edge of each 
gate electrode. 

[0046] especially — the center section of each gate electrode — width-of-face Hirobe 19 and 20 and 35- 
also compared with the former, the selection branch of contact spreads by preparing 37 and 56. 

e) In each field of the 1st - the 3rd device fields 3-5, since the gate electrode of a PMOS transistor and an 
NMOS transistor is made to share, it is not necessary to use metal wiring at the time of connection, and to 
connect at it, and flexibility arises to the feeder-line field. 

[0047] f) The wiring the object for low voltage sides and for high potential sides consists of not only a 
horizontal direction but level wiring 7, and perpendicular wiring 8. Therefore, if the sense of a transistor is 
in a primitive cell 1 different 90 degrees like this operation gestalt -izing of the length of the wiring which 
connects the level wiring 7 or the perpendicular wiring 8, and each transistor can be carried out 
[ shortest ]. 

[0048] g) Divide into two-layer [ through an insulator layer ] the location in which each wiring is prepared, 
and constitute so that the wiring and the level wiring 7 to which said each transistor is connected may be 
located in the 1st layer and the perpendicular wiring 8 may be located in a two-layer eye. Even when the 
wiring (for example, wiring which connects between primitive cells) to which said each transistor is 
connected crosses the perpendicular wiring 8 by this, it can let the bottom of these perpendicular wiring 8 
pass, and the flexibility of wiring becomes high. 

[0049] h) The gate electrode which is not used as a circuit can be used as some wiring as it is. 
i) The area of the eel substrate 2 of the primitive cell 1 which added and constituted the inverter 103 in 
the basic gate circuit 102 (NOR circuit) as shown in drawing 6 (b) is the same as the area of the eel 
substrate 2 of the primitive cell 1 constituted only from a basic gate circuit 102 shown in drawing 4 (a). 
That is, if the primitive cell 1 shown in drawing 2 is used, the basic gate circuit 102 (NOR circuit) and an 
inverter 103 are incorporable into one primitive cell 1 only by changing the wiring which connects each 
transistor. Therefore, even when using the primitive cell 1 shown in drawing 2 , and an inverter 103 is added 
to the basic gate circuit 102 and a primitive cell 1 is constituted ( drawing 6 (b)), compared with the case 



( drawing 4 (b)) where a primitive cell 1 is constituted, a chip area does not increase only in the basic gate 
circuit 102. 

[0050] In addition, the above-mentioned operation gestalt may be changed as follows, and can acquire the 
same operation and the same effect even in such a case. 

[1] The location in which the low voltage side power supply wiring 7 and the high potential side power 
supply wiring 8 are formed is not limited to the lower limit section or the left end section of a eel, 
respectively, and they may be the upper limit section and a right edge, and in short, the sense to which 
both extend differs, and it should just be (preferably 90 degrees). 

[0051] [2] In the 1st - the 3rd device fields 3-5, although the size of the transistor of each field was 
changed, the ratio (W1:W4, W2:W5, W3:W6) of the size (gate width) of the transistor in each field may be 
changed into any value, respectively. 

[3] Although gate. width W of a transistor was changed as a means to change the size of a transistor, with 
the above-mentioned operation gestalt gate length L may be changed and both sides may be changed. 
[0052] [4] Although the example which added the inverter 103 to the NOR circuit as a basic gate circuit 
102, and constituted the primitive cell 1 from an above-mentioned operation gestalt was shown Not the 
thing to limit to this but what kind of basic gate circuit 102 for example, an inverter, a NAND circuit, an 
AND circuit an OR circuit and an AND-NOR circuit — You may apply to the example which added the 
inverter 103 to OR-NAND circuit, the exclusive "or" circuit (Exclusive-OR circuit), the exclusive NOR 
circuit (Exclusive-NOR circuit), etc., and constituted the primitive cell 1 . 

[0053] [5] Although the example which constituted the primitive cell 1 from an above-mentioned operation 
gestalt by the MOS transistor was shown, you may apply to the example which constituted the primitive 
cell 1 by the bipolar transistor. 

As mentioned above, although each operation gestalt was explained, technical thought other than the claim 
which can be grasped from each operation gestalt is indicated with those effects below. 
[0054] (1) The semiconductor device according to claim 4 which prepared two or more said transistors for 
every size. 

(2) Said transistor is a semiconductor device given in claim 4 or the above (1) which is an MOS transistor. 
[0055] (3) The semiconductor device according to claim 4 or 5 which changed the sense which arranges 
the transistor of one [ said / at least ] conductivity type for every size. If it does in this way, since the 
sense which arranges a transistor is changed, the flexibility of the direction of connection increases. 
[0056] (4) Claims 4 and 5 which prepared two or more transistors of one [ said / at least ] conductivity 
type for every size, a semiconductor device given in either of the above (3). 

(5) A semiconductor device given in claims 4 and 5 characterized by communalizing the gate line of two 
transistors of the conductivity type with which said two or more transistors differ, the above (3), or (4). 
[0057] (6) the — one — a conductivity type — a transistor — and — the — two — a conductivity type - 

- a transistor — from — becoming — a device — at least — two — a set — having — this — a device - 

- a group — inside — at least — two — a set — a device — it can set — while — a device — the — 
one — a conductivity type — a transistor — another side — a device — the — two — a conductivity 
type — a transistor — almost — the upper and lower sides — or — a longitudinal direction — be located 

- as — having arranged — structure — having — things — the feature — ** — having carried out — a 

claim — four — five — the above — ( — one — ) ( — five — ) — either — a publication — a 

semiconductor device . 

[0058] (7) Arrange the 1st device which becomes a substrate from the 1st conductivity-type transistor 
and the 2nd conductivity-type transistor to two or more parallel. The 2nd device which changed the size of 
one [ at least ] transistor of said 1 st device to two or more parallel And the semiconductor device which 
the sense was changed to said 1 st device, arranged, and arranged two or more 3rd device which changed 
further the size of one [ at least ] transistor of said 1st device rather than the size of the transistor of said 
2nd device in the free area of a substrate. 

[0059] (8) A semiconductor device given in the above (7) characterized by having at least 2 sets of devices 
which consist said 3rd device group of the 1st conductivity-type transistor and the 2nd conductivity-type 



transistor, and considering as the structure [ in / at least 2 sets of devices in this device group ] which the 
1st conductivity-type transistor of a device and the 2nd conductivity-type transistor of the device of 
another side arranged so that it might be mostly located in the upper and lower sides or a longitudinal 
direction. 

[0060] Thus, if it carries out like above-mentioned (6) - (8), when forming the transfer gate which consists 
of a P type transistor and an NMOS transistor, for example, the wiring which connects a P type transistor 
and an N type transistor does not cross. Therefore, the length of the wiring which connects a P type 
transistor and an N type transistor becomes the shortest. 

[0061] (9) A semiconductor device given in either of above-mentioned (6) - (8) which communalized the 
gate line of the transistor in said each device. If it does in this way, since the gate electrode of the 1st 
conductivity-type transistor and the 2nd conductivity-type transistor is made to share, it is not necessary 
to use metal wiring at the time of connection, and to connect at it, and flexibility arises to the feeder-line 
field. 

[0062] (10) A semiconductor device given in claims 4 and 5 which formed wiring Rhine in the opening 
section between said two or more transistors, or above-mentioned (1) - (9). If it does in this way, by using 
wiring Rhine at the time of connection, it will become unnecessary to connect using metal wiring, and 
flexibility will arise to the feeder-line field. 

[0063] (11) Claims 4 and 5 which prepared power supply wiring in the level edge and the perpendicular edge, 
a semiconductor device given in either of above-mentioned (1) - (10). If it does in this way, since power 
supply wiring was prepared not only in a horizontal direction but in the perpendicular direction, in that from 
which the array sense of a transistor differs t -izing of the length of the wiring which connects power supply 
wiring and each transistor can be carried out [ shortest ] like before. 

[0064] (12) A semiconductor device given in the above (1 1) in which the location in which said each power 
supply wiring is prepared is divided into two-layer, one power supply wiring is located in the 1st layer, and 
power supply wiring of another side was located in the two-layer eye. If it does in this way, when dividing 
into two-layer the location in which each power supply wiring is prepared, and one power supply wiring is 
located in the 1st layer and it is made for power supply wiring of another side to be located in a two-layer 
eye, the wiring to which each transistor is connected can be pulled out from many parts of a substrate, and 
the flexibility of wiring will become high. 

[0065] (13) A semiconductor device given in claims 4 and 5 which prepared width-of-face Hirobe in whom 
contact section formation is possible in the gate of said transistor, or above-mentioned (1) - (12). The 
flexibility of a connection location increases utilizing the free area in a eel effectively, since width-of-face 
Hirobe for contact is prepared in the center section and edge of each gate electrode, if it does in this way. 
Also compared with the former, the selection branch of contact spreads by preparing width-oMace Hirobe 
also in the center section of each gate electrode especially. 

[0066] (14) The size of said transistor is a semiconductor device given in claims 4 and 5 changed by 
changing either [ at least ] gate width or gate length, or above-mentioned (1) - (13). 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Explanatory drawing for explaining 1 operation gestalt which materialized this invention. 
[Drawing 2] The plan having shown the structure of the primitive cell of 1 operation gestalt. 
[Drawing 3] The plan having shown the structure of the primitive cell of 1 operation gestalt. 
[Drawing 4] Drawing 4 (a) is a circuit diagram for explaining 1 operation gestalt Drawing 4 (b) is a 
substance circuit diagram for explaining 1 operation gestalt. 

[Drawing 5] Drawing 5 (a) is a circuit diagram for explaining 1 operation gestalt Drawing 5 (b) is a 
substance circuit diagram for explaining 1 operation gestalt 

[Drawing 6] Drawing 6 (a) is a circuit diagram for explaining 1 operation gestalt Drawing 6 (b) is a 
substance circuit diagram for explaining 1 operation gestalt. 
[Description of Notations] 

1 — Primitive cell 

2 — Cel substrate 

6 — Circuit pattern (wiring Rhine) 

7 — Low voltage side power supply wiring 

8 — High potential side power supply wiring 

9, 22, 53 — The 1st, 2nd. and 3rd P type transistor group 

10, 23, 54 — The 1st, 2nd, and 3rd N type transistor group 
11,12, 24-26, 40-42 — Gate electrode 

102 — Basic gate circuit 

103 — Inverter 
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